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Blue sky reflects in the primary mirror of the Hobby-Eberly Telescope at 
McDonald Observatory atop Mount Fowlkes in the Davis Mountains. One 
of the world’s largest optical telescopes, the HET’s mirror is 36 feet and 
made of 91 segments. It is used for spectroscopy and the study of light 

from stars and galaxies. Photo by Martin Harris; McDonald Observatory.
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Astronomical Calendars for 2016 & 2017
An Explanation of Texas Time

 The subsequent calendars were calculated prin-
cipally from data on the U.S. Naval Observatory’s 
website (http://www.usno.navy.mil/USNO) and from its 
publications Astronomical Phenomena for 2016 and 
Astronomical Phenomena for 2017. 
 Times listed here are Central Standard Time, ex-
cept for the period from 2:00 a.m. on the second Sunday 
in March until 2:00 a.m. on the first Sunday in November, 
when Daylight Saving Time, which is one hour later 
than Central Standard Time, is in effect.
 All of Texas is in the Central Time Zone, except El 
Paso and Hudspeth counties and the northwest corner 
of Culberson County, which observe Mountain Time. 
Mountain Time is one hour earlier than Central Time.
 All times are calculated for the intersection of 
99° 20’ west longitude and 31° 08’ north latitude, 
which is closest to the town of Mercury and is about 15 
miles northeast of Brady, McCulloch County. This point 
is the approximate geographical center of the state.

How to Adjust Rise & Set Times
 To adjust the time of sunrise or sunset, moonrise or 
moonset for any point in Texas, apply the following rule: 
Add four minutes to the time given in this calendar for 
each degree of longitude that the place lies west of the 
99th meridian; subtract four minutes for each degree 
of longitude the place lies east of the 99th meridian. 
 At times there will be considerable variation for 
distances north and south of the line of 31° 08’ north 
latitude, but the rule for calculating it is complicated. The 
formula given above will get sufficiently close results.
 The accompanying map shows the intersection 
for which all times given here are calculated, with some 
major Texas cities and their longitudes. These make it 
convenient to calculate time at any given point.

Planetary Configurations & Phenomena
  The phenomena and planetary configurations of 
the heavens for 2016 and 2017 are given in the center 
column of the calendars on pages 164–171. Below is an 
explanation of the symbols used in those tables:
0 The Sun                    8 The Earth               M Uranus
2 The Moon                 F Mars                      + Neptune   
B Mercury                   K Jupiter                    $ Pluto
C Venus                       L Saturn

Aspects: Conjunction & Opposition
	 R This symbol, appearing between symbols for 
heavenly bodies, means they are “in conjunction,” that 
is, having the same longitude in the sky and appearing 
near each other. For example, C	R	2	means Venus is 
north or south of the moon by a few degrees. Conjunc-
tions listed in this calendar are separated by 10 degrees 
or less. Inferior and superior conjuctions mean an in-
ner plant, Venus or Mercury, is in line with the Sun, either 
between the Earth and the Sun (inferior) or on the op-
posite side of the Sun (superior).
	 X This symbol means that the heavenly body listed 
is in “opposition” to the Sun, or that they differ by 180 
degrees of longitude.

Common Astronomical Terms
H Aphelion — Point at which a planet’s orbit is farthest 

from the sun.
H Perihelion — Point at which a planet’s orbit is near-

est the sun.
H Apogee — That point of the moon’s orbit farthest from 

the earth.
H Perigee — That point of the moon’s orbit nearest the 

earth.

The Seasons
2016

Spring — Saturday, March 19, at 11:30 p.m. (CDT);
Summer — Monday, June 20, at 5:34 p.m. (CDT);
Autumn — Thursday, Sept. 22, at 9:21 a.m. (CDT);
Winter — Wednesday, Dec. 21, at 4:44 a.m. (CST).

2017
Spring — Monday, March 20, at 5:29 a.m. (CDT);
Summer — Tuesday, June 20, at 11:24 p.m. (CDT);
Autumn — Friday, Sept. 22, at 3:02 p.m. (CDT);
Winter — Thursday, Dec. 21, at 10:28 a.m. (CST).

Morning & Evening Stars
Morning Stars, 2016

Venus C — Jan. 1 – April 30
Mars F — Jan. 1 – May 22
Jupiter K — Jan. 1 – March 8; Oct. 10 – Dec. 31
Saturn L — Jan. 1 – June 3; Dec. 28 – Dec. 31

Evening Stars, 2016
Venus C — July 14 – Dec. 31
Mars F — May 22 – Dec. 31
Jupiter K — March 8 – Sept. 13
Saturn L — June 3 – Nov. 23

Morning Stars, 2017
Venus C — March 30 – Nov. 28
Mars F — Sept. 12 – Dec. 31
Jupiter K — Jan. 1 – April 7; Nov. 9 – Dec. 31
Saturn L — Jan. 1 – June 15

Evening Stars, 2017
Venus C — Jan. 1 – March 22
Mars F — Jan. 1 – June 7
Jupiter K — April 7 – Oct.13
Saturn L — June 15 – Dec. 5

Major Meteor Showers
 These are approximate dates. Listen to local news/
weather broadcasts several days beforehand to deter-
mine peak observation days and hours. Generally, view-
ing is best between midnight and dawn of the date listed.
 Meteor shower dates are provided by McDonald Ob-
servatory, The University of Texas at Austin.
 Meteor Shower  Peak 2016 Peak 2017
  Quadrantid Jan. 3  Jan. 4
  Lyrid April 21 April 22
  Eta Aquarid May 5  May 6
  Perseid Aug. 12  Aug. 13
  Orionid Oct. 21 Oct. 22
  Leonid Nov. 17 Nov. 18
  Geminid Dec. 13 Dec. 14

Eclipses
2016

 March 8–9 — Sun, total eclipse, visible in eastern 
Asia, northern and western Australasia, north Oceania.
 March 23 — Moon, penumbral eclipse, visible in  
North America, west South America, Australasia, Asia.
 May 9 — Transit of Mercury, visible in the North 
and South America, most of Asia, Europe, Africa, Green-
land, Pacific Ocean.
 Aug. 18 — Moon, penumbral eclipse, visible in 
North America, most of South America, Oceania, Aus-
tralasia, easternmost Asia.
 Sept. 1 — Sun, annular eclipse, visible in Africa, 
Madagascar, Antarctica.
 Sept. 16 — Moon, penumbral eclipse, visible in 
Australasia, Asia, Africa, Europe, east South America.
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Texas Times
See text for explanation of how 
to calculate sunrise, sunset, 
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2017
 Feb. 10–11 — Moon, penumbral eclipse, vis-
ible in North and South America, western Asia, Af-
rica, Europe, Greenland.
 Feb. 26 — Sun, annular eclipse, visible in south-
tern half of South America, Africa, Antarctica.
 Aug. 7 — Moon, partial eclipse, visible in tip of 
South America, Asia, Africa, Europe, Australasia.
 Aug. 21 — Sun, total eclipse, visible in North 
America, Hawaii, Central America, north South America, 
western Europe and West Africa.

 Chronological Eras & Cycles
Chronological Eras, 2016

 The year 2016 of the Christian era comprises the 
latter part of the 240th and the beginning of the 241st 
year of the independence of the United States of Amer-
ica, and corresponds to the year 6729 of the Julian pe-
riod. All dates, below, are given in terms of the Gregorian 
calendar, in which Jan. 14, 2016, corresponds to Jan. 1, 
2016, of the Julian calendar:
Era Year  Begins
Byzantine .........................7525 ......................... Sept. 14
Jewish (A.M.)* .................5777 .............................Oct. 2
Chinese (bǐng shēn) ........4653 ............................ Feb. 8
Roman (A.U.C.) ...............2769 ...........................Jan. 14
Nabonassar .....................2765 .......................... April 19
Japanese .........................2676 .............................Jan. 1
Grecian (Seleucidæ)........2328 ........ Sept. 14 or Oct. 14
Indian (Saka) ...................1938 ........................March 21
Diocletian (Coptic) ...........1733 ......................... Sept. 11
Islamic (Hegira)* ..............1438 .............................Oct. 2
*Year begins at sunset.

Chronological Cycles, 2016
Dominical Letter.........CB      Julian Period ............ 6729
Epact ......................... 21 ..Roman Indiction ..................9

Golden Number or 
    Lunar Cycle ..........III Solar Cycle ....................9

Chronological Eras, 2017
 The year 2017 of the Christian era comprises the 
latter part of the 241st and the beginning of the 242nd 
year of the independence of the United States of Ameri-
ca, and corresponds to the year 6730 of the Julian peri-
od. All dates, below,  are given in terms of the Gregorian 
calendar, in which Jan. 14, 2017, corresponds to Jan. 1, 
2017, of the Julian calendar:
Era Year  Begins
Byzantine ........................ 7526 .......................... Sept. 14
Jewish (A.M.)* ................ 5778 .......................... Sept. 20
Chinese (dīng yǒu) ......... 4654 ............................Jan. 28
Roman (A.U.C.) .............. 2770 ............................Jan. 14
Nabonassar .................... 2766 ........................... April 19
Japanese ........................ 2677 ..............................Jan. 1
Grecian (Seleucidæ)....... 2329 ......... Sept. 14 or Oct. 14
Indian (Saka) .................. 1939 .........................March 22
Diocletian (Coptic) .......... 1734 .......................... Sept. 11
Islamic (Hegira)* ............. 1439 .......................... Sept. 21
*Year begins at sunset.

Chronological Cycles, 2017
Dominical Letter.........A Julian Period ........... 6730
Epact .........................2         Roman Indiction ..............10
Golden Number or
    Lunar Cycle ......... IV Solar Cycle ...................10
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